Preparation of colloidal suspensions by liquid-phase exfoliation. 10 mL of isopropanol (IPA) were added to 10 mg of bulk TiS 3, and the heterogeneous mixture was stirred and sonicated for 1 min. The obtained dispersion was sonicated for 1 h in a Fisher Scientific FB 15051 ultrasonic bath (37 kHz, 280 W, ultrasonic peak max. 320 W, sine-wave modulation) thermostated at 20 °C. 750 μL of the resulting suspension (suspension A) were kept for further experiments and characterization. The rest of the suspension was centrifuged (990 g, 30 min, 25 °C, Beckman Coulter Allegra® X-15R, FX6100 rotor, radius 9.8 cm). The resulting sediment was redispersed (30 s sonication) in 10 mL iPrOH (suspension B), while the supernatant (including partially dispersed light sediment) was subjected to a second round of centrifugation (990 g, 30 min, 25 °C). The supernatant was discarded and the sediment was redispersed in 1 mL iPrOH (suspension D). 750 μL of suspension B were kept for further studies and the rest of the suspension was centrifuged at lower speed (30 g, 30 min, 25 °C). ~8 mL of the supernatant were carefully isolated (suspension C). The remaining supernatant and sediment were discarded. Scanning Electron Microscopy. Samples and devices were observed with a Auriga FE-SEM microscope operated at 3 kV in Secondary Electron (SE) mode (in-lens for Figure 1a of the main text; conventional Everhart-Thornley for all other figures).
spectra acquired in different regions of the solid sample. Colloidal suspensions were dried on glass slides at 40 °C and their respective spectra result from the average of 10 measurements performed over their surface.
UV-Vis-NIR spectroscopy. Colloidal suspensions were diluted in IPA and their extinction spectrum (both absorption and scattering are measured using such a piece of equipment) was recorded with a Cary 5000 spectrophotometer, Agilent Technologies (wavelength range: 175-3300 nm).
Device fabrication. The parallel interdigitated electrodes were fabricated on a silicon (Si) wafer covered with a 300 nm CVD-grown silicon oxide (SiO 2 ) layer. The interdigitated pattern was developed on the Si/SiO 2 substrate via a standard photolithography process. A 10 nm chromium layer (adhesion material) and a 100 nm gold layer (electrode material) were deposited onto the developed surface by thermal evaporation. Lift-off was carried out for the gold layer through wet etching of the unexposed surface. The channel gap between the parallel electrodes is 5 μm.
Dielectrophoresis. The DEP process was conducted over the interdigitated electrodes structures. The set-up consists in a function generator used to create an oscillating electric field between the electrodes and in an oscilloscope used to monitor the voltage change in real time during the DEP process. The frequency and the peak-to-peak voltage of the AC signal are 1 MHz and 10 V, respectively. As for the deposition and horizontal alignment of TiS 3 , a droplet of suspended TiS 3 nanoribbons was placed onto the electrode gaps in the presence of the non-uniform electric field. The applied electric field polarizes the nanoribbons, thus creating dipoles that align along the electric field lines. TiS 3 bands at 100 cm -1 (weak, B g ), 174 cm -1 (strong, A g ), 256 cm -1 (shoulder, B g ), 273 cm -1 (shoulder, A g ), 298 cm -1 (strong, A g ), 368 cm -1 (strong, A g ), 556 cm -1 (strong, A g ), 641 cm -1 (broad, 273 cm -1 + 368 cm -1 ).
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Extra bands at 151 cm -1 (strong, E g ), 201 cm -1 (weak, E g ), 400 cm -1 (weak, B 1g ), 515 cm -1 (weak, B 1g and A 1g ) and at 641 cm -1 (weak, superimposed to TiS 
Normalized intensity
Raman shift (cm -1 ) Figure S3 : Typical Raman spectra (normalized at 368 cm -1 ) obtained from the analysis of various sites of bulk TiS 3 . Figure S4 : Typical Raman spectra obtained from the analysis of various devices built from liquid-phase exfoliated TiS 3 . The strong peak at 520 cm -1 is a Raman peak of the crystalline silicon substrate. The absorption studies were limited to wavelengths below 1180 nm due to the strong absorption of IPA that prevents any measurement in the far infrared. Additionally, as the nanoribbons have micrometric length, non-
negligible scattering is observed and the resulting spectra must be considered as extinction spectra (that is, the sum of absorption and scattering spectra). Figure S7 : Analysis of the angular distribution of TiS 3 nanoribbons between gold electrodes from the device discussed in the main text. 
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